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Parental and Peer Influences on Physical Activity 
Among Scottish Adolescents: A Longitudinal Study
Joanna Kirby, Kate A. Levin, and Jo Inchley
Background: This study investigated parental and peer influences on physical activity, examining gender 
and developmental differences during early-mid adolescence. Methods: A 5-year longitudinal study tracking 
physical activity (measured by PAQ-C) among adolescents (n = 641) from final year of primary (P7) to fourth 
year of secondary school (S4). Peer support, peer socializing, parental support, and independent play were 
assessed. Logistic regression predicted physical activity, by year and gender, in relation to social influences. 
Results: Boys reported higher physical activity, peer support, paternal support, and independent play than 
girls. Among both genders, peer, paternal, and maternal support decreased with age, whereas independent play 
increased. Time with friends was particularly important. Among high socializers (P7), odds of being active 
were over 3 times those of low socializers [boys: 3.53 (95% CI 1.77, 7.04), girls: 3.27 (95% CI 1.80, 5.92)]. 
Baseline physical activity was also a strong predictor among early secondary boys (OR 3.90 95% CI 2.10, 
7.24) and girls (OR 4.15, 95% CI 2.00, 8.62). Parental support was less important than peer influences; only 
same-sex parental support remained significant in multivariables models. Conclusions: Parents and peers 
have important influences on adolescent physical activity. Significant gender and developmental effects are 
apparent through early-mid adolescence.
Keywords: parents, socializing, active
Regular physical activity provides adolescents with 
important physical, mental, and social health benefits.1 
Current international guidelines, adopted in Scotland,2 
recommend that adolescents should engage in a minimum 
of 60 minutes of at least moderate intensity physical activ-
ity each day. However, as in other developed countries, 
many adolescents in Scotland are not active enough to 
benefit their health fully.3 Understanding the factors that 
influence physical activity is important in designing more 
effective interventions aimed at increasing participa-
tion. Furthermore, it is useful to identify these factors at 
different developmental stages of adolescence to target 
different populations appropriately.
The social environment may influence behavior 
in a number of ways, through socialization processes, 
social integration, interpersonal relationships, and social 
support. Social influences are often understood within 
the context of Social Learning Theory4 whereby health-
related behaviors are acquired and modified through 
observational learning and direct learning experiences 
involving interactions with significant others. A range 
of social factors have been shown to be associated with 
physical activity among children and adolescents.5 These 
include parental physical activity,6,7 parental support,8,9 
having physically active friends,9 peer socialising,10 
family cohesion,11 and parent-child communication.11
Interpersonal relationships can influence physical 
activity by providing social support and establishing 
social norms that constrain or enable health promoting 
behaviors.12,13 The provider and type of social support 
may have varying effects on physical activity among 
adolescents. Furthermore, those who influence adoles-
cents tend to change over time.14 Early in life, young 
people refer to their immediate family members to 
provide positive attitudes and behaviors, with parental 
influence having the greatest impact. Indeed, the family 
is considered a primary agent of socialization, through 
which children develop their own identity and learn the 
norms of the society in which they live.15 Greendorfer & 
Lewko16 showed parents to be a more significant influ-
ence than siblings for early adolescent boys and girls 
aged 8 to 13 years. Furthermore, for both genders, fathers 
were the most significant family member influencing 
sport involvement. Among young women, the family 
has been shown as a highly significant social influence 
on physical activity participation. The vast majority of 
adolescent girls who have always participated in sport 
report living in an ‘active’ household, in which parents 
and siblings also frequently participate in sport and physi-
cal activity.17 Linder18 suggests that parents who show 
interest in their children’s activity levels will increase 
the likelihood of their children’s prolonged involvement 
in physical activity.
As young people move through adolescence, they 
spend increasingly large amounts of time with their 
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friends and from preadolescence onwards will tend to 
spend more time with friends than with parents.19,20 The 
majority of research concerning peer influence on health 
behaviors has focused on the risk resulting from engage-
ment in peer groups,21 but peer contact is also important 
for the development of protective factors such as partici-
pation in physical activity and socializing through, for 
example, youth club membership.10 Voorhees et al22 found 
higher levels of physical activity with friends to be related 
to self-reported physical activity among adolescent girls. 
Friendship groups have also been identified as a primary 
influence for participation in physical activity among 
girls in the UK.17
To date, the majority of research investigating the 
role of social influences on adolescent physical activity 
has been cross-sectional, and longitudinal studies have 
often focused on one area of social influence.11 There is a 
lack of longitudinal research investigating multiple social 
influences and the way in which their influence changes 
over time. Therefore, drawing on findings from a longitu-
dinal study in Scotland, the Physical Activity in Scottish 
Schoolchildren (PASS) study; the aim of this paper is to 
investigate parental and peer influences on physical activ-
ity participation among adolescents in Scotland as they 
make the transition from primary to secondary school 
and through the early secondary school years.
Methods
Study Design
The Physical Activity in Scottish Schoolchildren (PASS) 
study is a 5-year longitudinal study tracking physical 
activity participation in a cohort of adolescents, between 
the ages of 11 to 15; the final year of primary school (P7) 
to the fourth year of secondary school (S4). The overall 
aim of the PASS study is to investigate the key determi-
nants of physical activity among Scottish adolescents 
during the transition from primary to secondary school 
and across the early secondary school years. Eight school 
clusters (8 secondary schools and 52 associated primary 
schools) took part in the study; 2 from each of 4 local 
authority areas across Scotland (Angus, Fife, Glasgow 
City and West Lothian). Schools were selected according 
to school size and catchment area to allow for a varied 
socioeconomic profile across the whole sample. Ethical 
approval was gained from the Moray House School of 
Education Research Ethics Committee. All P7 pupils in 
participating schools in 2002 were recruited to the study 
(n = 1632). Information sheets and consent forms were 
sent out to all parents of P7 pupils in the first year of the 
study, and to parents of new pupils in subsequent years. 
Pupils were also provided with information sheets and 
consent forms on the day of the survey and were able to 
withdraw from the study if they did not wish to take part.
Data were collected through questionnaire survey in 
the Autumn Term each year, administered in the class-
room by a teacher or researcher. A team of fieldworkers 
were recruited for the study to administer the question-
naire in primary schools. All were fully trained by the 
lead researcher in advance and followed a standard 
protocol for administration. In secondary schools, ques-
tionnaires were administered by teachers following the 
same standardized protocol. Specific instructions were 
issued to teachers before survey administration. Addi-
tional assistance by trained researchers was available to 
schools if requested.
The final longitudinal sample comprised 641 pupils 
who completed a questionnaire in all 5 survey years 
(2002–2006). This represents a final response rate of 
39.3%, which compares favorably with other longitudinal 
studies over a similar time period.23–25 Loss to follow-
up occurred for various reasons, including parental 
withdrawal, pupil withdrawal, absence on the day of 
the survey, moving to another school, an incomplete or 
missing questionnaire, or another unspecified reason. The 
majority of pupil loss to follow-up occurred during the 
primary-secondary school transition due to study partici-
pants moving to other schools. The longitudinal sample 
were more likely to report living with both parents in P7 
(75.4% compared with 61.5%, χ = 35.5, P < .001) and 
come from high affluent families (23.9% compared with 
19.7%, χ = 9.75, P < .01) but did not differ by gender or 
other key variables. Of those included in the final sample, 
48.8% were male and 51.2% were female, and 96.7% 
described themselves as white.
Measures
Physical Activity. Physical activity was measured using 
the Physical Activity Questionnaire for Older Children 
(PAQ-C). This instrument uses 9 items to assess physical 
activity during the last 7 days in a variety of contexts 
(eg, school, physical education (PE) classes, break times, 
after school, evenings, and weekends). Each of the items 
is scored on a 5-point Likert scale, and the average of 
the items is used to reflect overall physical activity 
level. The PAQ-C has demonstrated good reliability and 
validity in previous studies.26–28 Furthermore, findings 
within a Scottish population have been comparable to 
previous research using the PAQ-C.29 Participants were 
categorized as ‘active’ or ‘low active,’ based on a binary 
variable created using the PAQ-C median score.
Five areas of social influence were investigated, 
namely, peer support, peer socializing, paternal support, 
maternal support, and independent play (being allowed to 
play out in the local area without an adult present). Based 
on their survey responses, participants were grouped into 
‘high’ or ‘low’ groups. Cut-offs were determined using 
data on frequencies and median values.
Peer Influences. Peer support was measured using 
2 items; encouragement to be physically active, and 
being physically active with peers,30 using the follow-
ing question format: How much do your friends do these 
things? Answers were based on a 4-point Likert Scale 
ranging from a lot to not at all. Peer socializing was also 
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measured, quantified by the amount of time spent with 
friends ‘after school’ and in the ‘evenings’ during the 
school week.31 Participants were asked How many days 
a week do you usually spend with friends after school? 
and How many evenings during the school week do you 
usually spend time with friends?
Parental Influences. Perceived paternal and maternal 
support were assessed separately using a 5-item scale 
based on the following question format: How much does 
your mother/father do these things? Responses were 
based on a 4-point Likert Scale ranging from a lot to 
not at all and related to encouragement to be physically 
active, support for being physically active (eg, providing 
transport, watching, and praising physical activity), and 
being physically active with their child.30
Independent Play. Independent play was measured 
using 1 item which was developed specifically for the 
study. Participants were asked how often they were 
allowed to play out in the local streets or park without an 
adult. Responses were whenever I want, only at certain 
times, or never. Responses were recoded into 2 categories: 
unrestricted play (whenever I want) and restricted play 
(at certain times or never).
Other Covariates. Socioeconomic status was measured 
using the Family Affluence Scale (FAS).32 This measure 
is based on a set of questions on the material conditions 
of the households in which young people live, compris-
ing car ownership, bedroom occupancy, and holidays. 
The questions are easy for children and young people 
to answer, resulting in lower nonresponse rates when 
compared with questions relating to parental occupation. 
A composite FAS score was calculated for each young 
person based on his or her response to the 3 items. A 
3-point ordinal scale was composed for the analysis, in 
which a score of 0 to 3 = low affluence; 4, 5 = middle 
affluence; and 6, 7 = high affluence.
Data Analysis
All analyses were conducted using the statistical software 
package SPSS 14,33 using the Complex Samples for 
Survey Analysis package, to take account of the clustered 
nature of the data. Gender differences in proportions and 
associations between physical activity and explanatory 
social variables were analyzed using chi-square tests. 
Temporal trends between P7 and S4 were assessed using 
the chi-squared test for linear trend, taking account of the 
effect of school clustering on the precision of the esti-
mates presented. Logistic regression analysis was used 
to investigate the way in which different social influences 
were associated with young people’s physical activity 
levels (active versus low active) at each age group.
To assess the potential for multicollinearity in the 
final models, Pearson’s correlations were calculated 
for the social influence variables, within each year and 
gender. Aside from correlations between maternal and 
paternal support (which ranged from 0.4–0.6), these were 
found to be low, for the most part being less than 0.2. 
Multivariable logistic regression models were then run 
for boys and girls in P7, S2, and S4 separately, using the 
enter method, including only those independent variables 
with P < .05 in the univariate regression analyses. The 
multivariable models adjusted for baseline physical activ-
ity (physical activity in P7). Odds ratios and confidence 
intervals are presented for each independent variable.
Although most variables saw only a small number of 
missing data (less than 5%), maternal and paternal sup-
port variables had a particularly high number of missing 
data (up to 19%). For this reason, all available data were 
included in the separate univariate regression analyses. 
Missingness in parental support was partly due to absent 
parents. The models were rerun using 3-category parental 
support variables with an additional category of ‘don’t 
have mother/father’ (results not shown). This made little 
difference to the effect sizes and no difference to signifi-
cance. Furthermore, excluding maternal and paternal sup-
port from the study, and therefore increasing the sample 
included in each of the multivariable analyses did not alter 
the results for the remaining social influence variables.
Data are presented for the final year of primary 
school (P7), and the second and fourth years of secondary 
school (S2 and S4, respectively). These years cover the 
onset of adolescence and middle adolescent years, thus 
representing key developmental stages.
Results
Table 1 shows the proportion of active pupils from the 
final year of primary (P7) across the early secondary 
years. The proportion of active boys and girls decreased 
between P7 and S4 and a higher proportion of boys than 
girls were active in each year.
Table 2 represents levels of reported social influ-
ences by gender and year. Support from peers showed 
significant gender differences across all years. Among 
both boys and girls there was an overall decrease in peer 
support between P7 and S4 but this decline was greater 
among girls. Boys reported higher levels of peer social-
izing than girls in P7 only. There were no significant 
changes in peer socializing over time for boys or girls. In 
relation to parental support, boys reported higher levels 
of support than girls in the later secondary years. There 
was a decrease in paternal support among boys between 
S2 and S4 and a decrease among girls occurring earlier, 
across the primary-secondary school transition. Maternal 
support decreased during the secondary years among 
both genders, but a gender difference was only evident 
in S4. Among both boys and girls, there was an increase 
in reported independent play with age. However, boys 
reported higher levels of unrestricted play than girls in 
P7 and S2.
Table 3 shows the associations between social vari-
ables and physical activity for boys and girls by school 
year. There was a positive relationship between peer 
support and physical activity in each year. Similarly, a 
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Table 1 Proportion of Active Pupils by School Year and Gender
% Active pupilsa
P7 S2 S4 Time trend
Boys 82.1 62.9 41.9 P < .001
Girls 61.1 30.5 16.6 P < .001
Gender difference P < .001 P < .001 P < .001
a A binary variable was created based on PAQ-C mean score. Pupils with a mean score of < 3.00 were 
classified as ‘low active’ and pupils with a mean score of ≥ 3.00 were classified as ‘active.’
Table 2 Social Factors by School Year and Gender
P7 S2 S4 Time trend
Peer support (% high)
 Boys 80.4 76.2 69.7 P < .001
 Girls 69.5 60.0 41.0 P < .001
 Gender diff P = .006 P < .001 P < .001
Peer socializing (% high)
 Boys 53.2 60.3 53.8 P = .567
 Girls 44.3 53.8 46.6 P = .754
 Gender diff P = .028 P = .108 P = .082
Paternal support (% high)
 Boys 65.8 66.4 54.8 P = 0.016
 Girls 60.1 33.6 35.5 P < .001
 Gender diff P = .195 P = .001 P < .001
Maternal support (% high)
 Boys 54.8 54.0 42.5 P = .002
 Girls 58.0 52.7 33.1 P < .001
 Gender diff P = .481 P = .750 P = .019
Independent play (% unrestricted)
 Boys 58.9 80.4 84.6 P < .001
 Girls 40.1 69.1 80.3 P < .001
 Gender diff P < .001 P = .007 P = .168
greater proportion of high socializing boys were active 
compared with low socializing boys at all ages. Among 
girls, a significant association between peer socializing 
and physical activity was only found in P7.
The relationship between parental support and physi-
cal activity varied by age and gender. Among S4 boys 
and girls, a greater proportion of those reporting high 
levels of paternal support were active compared with 
those reporting low levels of support. This was also the 
case for girls in P7, but not in S2. In relation to maternal 
support, a positive association was found among younger 
girls (P7 and S2) and among older boys (S4). Freedom 
to play independently was positively associated with 
physical activity among P7 boys and S2 girls only. There 
was no association between independent play and being 
active for either gender in S4.
Results from univariate and multivariable logis-
tic regression analyses are shown for boys and girls 
separately (Tables 4 and 5, respectively). Socioeconomic 
status, as measured by the Family Affluence Scale (FAS) 
was not significant in the univariate models for boys or 
girls. However, previous literature has consistently shown 
socioeconomic status to be a confounding variable in 
physical activity participation, and FAS was therefore 
adjusted for in the multivariable models. Initial uni-
variate analyses showed that, for P7 boys, peer support, 
peer socializing, and independent play were associated 
with being active. Among boys in S2 and S4, physical 
activity at baseline, peer support, peer socializing, and 
paternal support were significant, with maternal support 
also significant by S4. Among girls, peer support, peer 
socializing, paternal support, and maternal support were 
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significantly associated with being active in P7. Results 
were similar in S2, although peer socializing was no 
longer significant, whereas independent play was. In S4, 
with the exception of maternal support and independent 
play, all variables were significantly associated with 
being active.
Variables which were significant at the 95% level in 
univariate analyses were entered into the multivariable 
models. Among boys in P7, all 3 variables remained 
significant; high levels of peer support, peer socializing, 
and independent play were independently associated 
with greater odds of being active. For girls in P7, only 
peer socializing remained significant, with high social-
izers being over 3 times as likely to be active than low 
socializers.
The analyses of S2 and S4 pupils controlled for 
physical activity level at baseline (ie, P7). Baseline physi-
cal activity was the strongest predictor of being active in 
S2 for both boys and girls, with active P7 pupils being 
around 4 times as likely to be active in S2. However, 
baseline physical activity was not significant in predicting 
being active among boys in S4. For S2 boys, peer support 
was no longer significant. Peer socializing and paternal 
support remained significant; S2 boys who displayed 
high levels of peer socializing were over 2 times as likely 
to be active, and those who had high levels of paternal 
support also had increased odds of being active. In S4, 
both peer and paternal support remained independently 
significant in the multivariable model alongside peer 
socializing. For girls in S2, maternal support and inde-
pendent play remained in the multivariable model once 
baseline physical activity had been controlled for. Girls 
who were allowed to play outside without adult supervi-
sion were over 4 times as likely to be active. Likewise, 
those who received high levels of support from their 
mothers were more likely to be active. By S4, maternal 
support and independent play were no longer significant, 
with being active explained by high levels of peer sup-
port and peer socializing once baseline physical activity 
was accounted for.
Discussion
The purpose of this study was to examine longitudinally 
the relationship between parental and peer influences 
and physical activity participation during early to mid 
adolescence. The findings indicate that social influences 
vary by both gender and age, thus highlighting important 
developmental differences.
In keeping with previous research,3,34 girls in the cur-
rent study reported significantly lower levels of physical 
Table 3 Associations Between Social Factors and Physical Activity by School Year and Gender
% Pupils reporting being physically active
P7 S2 S4
Boys Girls Boys Girls Boys Girls
Peer support (%)
 High support 86.2 66.5 70.1 36.7 52.0 25.4
 Low support 63.2 50.5 41.2 20.5 20.0 10.9
P < .001 P = .035 P = .005 P = .013 P < .001 P = .002
Peer socializing (%)
 High social 90.6 76.1 73.3 35.1 56.4 20.6
 Low social 70.8 50.3 46.4 25.9 25.9 13.3
P < .001 P = .001 P = .002 P = .239 P < .001 P = .065
Paternal support (%)
 High support 84.1 69.9 70.3 38.2 51.1 24.5
 Low support 75.6 53.6 53.7 23.9 29.7 14.0
P = .126 P = .023 P = .107 P = .072 P = .005 P = .007
Maternal support (%)
 High support 84.5 70.6 72.4 38.8 55.5 19.6
 Low support 79.7 48.8 55.3 22.3 31.6 14.9
P = .321 P = .004 P = .132 P = .011 P = .003 P = .365
Independent play (%)
 Unrestricted 87.4 62.7 65.3 36.2 42.9 17.6
 Restricted 74.8 59.9 57.7 16.9 45.2 12.9
P = .012 P = .684 P = .422 P = .002 P = .807 P = .237
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activity than boys. As well as being more active, boys 
reported higher levels of peer support in all 3 years, 
suggesting that they are more likely than girls to have 
friends to be active with. The longitudinal nature of this 
study has highlighted the significant decrease in physical 
activity participation across the primary/secondary school 
transition and across the secondary school years, among 
both boys and girls. Furthermore, the level and type of 
social support changed during this time, particularly 
among girls. The detrimental impact of life transitions 
on girls’ and young women’s participation in physical 
activity has previously been shown, revealing the friend-
ship group as the primary influence over participation in 
physical activity.17
Physical activity at baseline (P7; final year of pri-
mary school) was shown to be a strong predictor of being 
physically active in the early secondary school years. 
Such findings highlight the importance of establishing 
physical activity participation during the primary years 
as well as ensuring levels are maintained across the 
primary-secondary school transition. Other longitudinal 
studies have reported similar findings.35
In the current study, multivariable analyses showed 
that, compared with peer influences, parental support 
was less likely to be associated with being active among 
adolescents. However, where parental support was 
apparent, being active was associated with support from 
the same-sex parent. Among girls in S2, having high 
maternal support increased the odds of being active by 
just over one-and-a-half times, whereas S2 and S4 boys 
with high paternal support were almost twice as likely 
to be active. King et al9 found that adolescents who had 
a parent encourage them to exercise were significantly 
more likely to report higher physical activity levels than 
those who did not have parental encouragement, both in 
relation to vigorous and moderate physical activity. In 
this case, younger adolescents appeared to be especially 
influenced by their same-sex parent.36 Further gender and 
developmental differences have been reported previously. 
Bauer et al36 also found that male and females are not 
influenced equally by both of their parents, and Beets et 
al37 showed that boys report greater social support than 
girls and that maturation and age exhibit unique affects on 
social support. The findings suggest it may be appropriate 
for physical activity interventions to involve parents and 
their children, although a recent review reported incon-
clusive evidence for the effectiveness of family-based 
interventions among adolescents.38
Although parents and family are important, adoles-
cents are increasingly influenced by their peers as they 
get older. Support from friends has been associated with 
more physical activity among youth.39 The current study 
supports this view, particularly at the older ages with peer 
support increasing the odds of being active in S4 by over 
2.5 times for boys and girls, over and above activity at 
baseline. This study also highlights the importance of 
time spent with friends in relation to physical activity 
levels. With the exception of girls in S2, high levels of 
peer socializing were consistently associated with being 
active. The importance of peer socializing in the final year 
of primary school suggests that time spent with friends at 
this age is likely to be spent engaging in physical activi-
ties. Peer socializing remains independently associated 
with active boys in early secondary (S2) after adjustment 
for baseline activity. However, this is not the case for 
girls. At this age perhaps girls are likely to spend time 
doing more ‘nonactive’ activities with their friends. It is 
interesting therefore, that by S4, peer socializing once 
again predicts physical activity among girls, although 
the effect is smaller than that of peer support. Despite 
decreasing levels of physical activity as girls get older, 
these findings suggest that girls who remain physically 
active by S4, may tend to socialize with friends who are 
similarly active. Female social groups containing physi-
cally active girls may encourage others to be physically 
active, thus highlighting the importance of social context 
within physical activity initiatives. In another study of 
physical activity in adolescent girls and the role of peer 
social networks,22 physical activity with friends was 
significantly related to self-reported physical activity 
in multivariable analyses. In light of this, it has been 
suggested that interventions should teach adolescents 
the skills necessary to maintain and develop supportive 
social networks for physical activity.40
There has been a significant loss of independence 
among young people in the UK in recent years with, for 
example, a decline in the proportion of 10- to 11-year 
olds allowed to travel around local areas unaccompa-
nied.41 Indeed, parents are important gatekeepers of 
their children’s physical activity and it may be that such 
opportunities are restricted due to parental concerns 
regarding safety and other factors.42 Adolescents are 
subject to fewer restrictions as they become older and 
attain greater levels of autonomy and responsibility. 
This was evident from findings in the current study, 
with proportions of boys and girls reporting unrestricted 
play increasing over the 5 years of the study. In P7 and 
S2, boys had significantly higher levels of unrestricted 
play in each school year, indicating that younger girls 
may be subject to greater mobility restrictions than their 
male counterparts. The potential negative effect of such 
restrictions is underlined by the finding that S2 girls 
reporting unrestricted play were four-and-a-half times 
more likely to be active compared with those reporting 
restricted play. Similarly, the significance of time spent 
with friends in relation to physical activity behavior also 
reflects the importance of adolescents having the freedom 
to play independently with their friends.
This study adds to the existing evidence base in 
this area by presenting longitudinal data from a 5–year 
study in Scotland. It focuses specifically on the period 
between the final year of primary school to the fourth 
year of secondary school, a stage during which critical 
changes in social relationships occur and many health-
related behavioral habits are established.43 Furthermore, 
a range of social variables were examined, with the use 
of multivariable regression modeling allowing for the 
simultaneous analysis of parental and peer influences 
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and their relative contributions to explaining variance in 
physical activity participation.
The study was subject to a number of limitations. 
Findings are likely to be context specific and further 
examination of these relationships in different countries 
and among different cultural groups would be beneficial. 
The PAQ-C questionnaire, although validated, has had 
limited use within a Scottish adolescent population. 
Previous Scottish results have been comparable29 but 
further validation within this specific population would be 
beneficial. The primary limitation to this study is the low 
response rate among the final longitudinal sample. How-
ever, this is comparable to other longitudinal studies over 
a similar time period.23–25 In a study of this nature, some 
loss-to-follow-up is inevitable, especially as children 
move from primary to secondary school, which accounted 
for the majority of attrition. For logistical reasons, it was 
not possible to follow up those adolescents who moved to 
other schools during the study period. This said, although 
those in the longitudinal sample were more likely to come 
from high affluent, 2-parent families than those lost to 
follow up, there was no significant difference in gender, 
physical activity or levels of social support. Family afflu-
ence was controlled for in all analyses and further tests 
showed no association between physical activity and 
family type. Despite the longitudinal nature of this study, 
the causality of the relationship between social influences 
and physical activity cannot be determined and therefore 
should be interpreted with caution. While the source of 
social support is identified (eg, maternal, paternal, peer), 
the results are based on a mean score of combined scale 
items and therefore the relative influence of specific types 
of support (eg, encouragement, transportation) is not 
known. Future research should examine types of support 
for physical activity experienced by individuals and how 
this differs by gender and age group.
Conclusions
This study has added to the growing evidence base on 
social influences on young people’s physical activity 
levels by showing how these influences change over time 
during the early adolescent years. The findings are of key 
importance for the development of interventions aimed 
at increasing physical activity in adolescents, specifically 
in relation to understanding how social contexts vary for 
boys and girls respectively, and how such contexts also 
change with age. Identifying the social influences on 
physical activity which are pertinent to specific genders 
and age groups will allow for the development of more 
specific, context-relevant physical activity interventions.
Acknowledgments
This study was funded by NHS Health Scotland and the Health 
Improvement Division of the Scottish Government. We are 
grateful to all the schools who participated in the study and in 
particular to the Head Teachers, staff and pupils who took part 
in the research.
References
 1.  Department of Health, Physical Activity, Health Improve-
ment and Prevention. At least 5 a week: evidence on the 
impact of physical activity and its relationship to health. 
A report from the Chief Medical Officer. London: Depart-
ment of Health; 2004.
 2.  Scottish Executive. Let’s make Scotland more active – a 
strategy for physical activity. Edinburgh: The Stationary 
Office; 2003.
 3.  Stamatakis E. Physical Activity. In: Bromley C, Sproston 
K, Shelton N, eds. The Scottish Health Survey 2003. Vol 
3., Chapter 4. Edinburgh: Scottish Executive; 2005.
 4.  Bandura A. Social learning theory. Englewood Cliffs, NJ: 
Prentice Hall; 1997.
 5.  Sallis JF, Prochaska JJ, Taylor WC. A review of correlates 
of physical activity of children and adolescents. Med Sci 
Sports Exerc. 2000;32:963–975.
 6.  Moore LL, Lombardi DA, White MJ, Campbell JL, 
Oliveria SA, Ellison RC. Influence of parents’ physical 
activity levels on activity levels of young people. J Pediatr. 
1991;118:215–219.
 7.  Cleland V, Venn A, Fryer J, Dwyer T, Blizzard L. Parental 
exercise is associated with Australian children’s extracur-
ricular sports participation and cardiorespiratory fitness: a 
cross-sectional study. Int J Behav Nutr Phys Act. 2005;2:3.
 8.  Trost SG, Sallis JF, Pate RR, Freedson PS, Taylor WC, 
Dowda M. Evaluating a model of parental influence on 
youth physical activity. Am J Prev Med. 2003;25:277–282.
 9.  King KA, Tergerson JL, Wilson BR. Effect of social sup-
port on adolescents’ perceptions of and engagement in 
physical activity. J Phys Act Health. 2008;5:374–384.
 10.  Berndt T. Friendship and friends’ influence in adolescence. 
In: Muss R, Porton H, eds. Adolescent behaviour and 
society. Boston, MA: McGraw-Hill; 1999.
 11.  Ornelas IJ, Perreira KM, Ayala GX. Parental influences 
on adolescent physical activity: a longitudinal study. Int 
J Behav Nutr Phys Act. 2007;4:3.
 12.  Berkman L, Glass T. Social integration, social networks, 
and health. In: Berkman L, Kawachi I, eds. Social epide-
miology. New York: Oxford University Press; 2000.
 13.  Heaney CA, Israel BA. Social networks and social support. 
In K. Glanz, B.K., Rimer & F. Lewis (Eds.) Health behav-
iour and health education (pp 179–205). San Francisco: 
Jossey-Bass; 1997.
 14.  Glover ED. Modeling—a powerful change agent. J Sch 
Health. 1978;48:175–176.
 15.  Kay T. The family factor in Sport: A review of factors 
affecting sports participation. In: England S, ed. Driving 
up participation: the challenge for sport. London: Sport 
England; 2004.
 16.  Greendorfer SL, Lewko JH. Role of family members in 
sport socialization of children. Res Q. 1978;49:146–152.
 17.  Coleman L, Cox L, Roker D. Girls and young women’s 
participation in physical activity: psychological and social 
influences. Health Educ Res. 2008;23:633–647.
 18.  Linder K. The physical activity performance relationship 
revisited. Pediatr Exerc Sci. 2002;14:155–169.
 19.  Fulligni AJ, Eccles JA, Barber BL. Early adolescent peer 
orientation and adjustment during high school. Dev Psy-
chol. 2001;37:28–36.
 20.  Schneider BH. Friends and enemies: peer relations in 
childhood. London: Arnold; 2000.
 21.  Settertobulte W, Matos M. Peers and health. In: Currie C, 
et al, eds. Young people’s health in context: international 
Social Influences on Adolescent Physical Activity   793
report from the HBSC 2001/2002 survey. WHO policy 
series: health policy for children and adolescents. Issue 
4. Copenhagen: WHO Regional Office for Europe; 2004.
 22.  Voorhees CC, Murray D, Welk G, et al. The role of peer 
social network factors and physical activity in adolescent 
girls. Am J Health Behav. 2005;29:183–190.
 23.  Kelder SH, Perry CL, Klepp K-I, Lytle LL. Longitudinal 
tracking of adolescent smoking, physical activity, and food 
choice behaviors. Am J Public Health. 1994;84:1121–
1126.
 24.  Pfeiffer KA, Dowda M, Dishman RK, et al. Sport partici-
pation and physical activity in adolescent females across 
a four-year period. J Adolesc Health. 2006;39:523–529.
 25.  Barnett LM, Morgan PJ, van Beurden E, Beard JR. 
Perceived sports competence mediates the relationship 
between childhood motor skill proficiency and adolescent 
physical activity and fitness: a longitudinal assessment. Int 
J Behav Nutr Phys Act. 2008;5:40.
 26.  Croker P, Bailey D, Faulkner R, Kowalski KC, McGrath R. 
Measuring general levels of physical activity: preliminary 
evidence for the physical activity questionnaire for older 
children. Med Sci Sports Exerc. 1997;29:1344–1349.
 27.  Welk GJ, Wood K, Morss G. Parental influences on 
physical activity in children: an exploration of potential 
mechanisms. Pediatr Exerc Sci. 2003;15:19–33.
 28.  Kowalski K, Crocker P, Faulkner R. Validation of the 
physical activity questionnaire for older children. Pediatr 
Exerc Sci. 1997;9:174–186.
 29.  Knowles AM, Niven AG, Fawkner SG, Henretty JM. A 
longitudinal examination of the influence of maturation 
on physical self-perceptions and the relationship with 
physical activity in early adolescent girls. J Adolesc. 
2009;32:555–566.
 30.  Prochaska JJ, Rodgers MW, Sallis JF. Association of parent 
and peer support with adolescent physical activity. Res Q 
Exerc Sport. 2002;73:206–210.
 31.  Currie C, Samdal O, Boyce W, Smith B, eds. Health behav-
iour in school-aged children: a World Health Organization 
cross-national study. Research protocol for the 2001/02 
survey. Edinburgh: Child and Adolescent Health Research 
Unit, University of Edinburgh; 2002.
 32.  Currie C, Molcho M, Boyce W, Holstein B, Torsheim T, 
Richter M. Researching health inequalities in adolescents: 
the development of the Health Behaviour in School-Aged 
Children (HBSC) Family Affluence Scale. Soc Sci Med. 
2008;66:1429–1436.
 33.  SPSS Inc; 2005.
 34.  Alexander L, Currie C, Todd T. Gender matters: physical 
activity patterns of schoolchildren in Scotland. Edinburgh: 
Child and Adolescent Health Research Unit, University of 
Edinburgh; 2003.
 35.  Oygard L, Anderssen N. Social influences and leisure-time 
physical activity levels in young people: a twelve year 
follow-up study. J Health Psychol. 1998;3:59–69.
 36.  Bauer KW, Nelson MC, Boutelle KN, Neumark-Sztainer 
D. Parental influences on adolescents’ physical activity 
and sedentary behavior: longitudinal findings from Project 
EAT-II. Int J Behav Nutr Phys Act. 2008;26:5–12.
 37.  Beets MW, Vogel R, Forlaw L, Pitetti KH, Cardinal BJ. 
Social support and youth physical activity: the role of 
provider and type. Am J Health Behav. 2006;30:278–289.
 38.  vanSluijs EMF, McMinn AM, Griffin SJ. Effectiveness of 
interventions to promote physical activity in children and 
adolescents: systematic review of controlled trials. BMJ. 
2007;335:703–715.
 39.  Duncan SC, Duncan TE, Stryker LA. Sources and types of 
social support in youth physical activity. Health Psychol. 
2005;24:3–10.
 40.  Dunton GF, Whalen CK, Jamner LD, Floro JN. Mapping 
the social and physical contexts of physical activity across 
adolescence using ecological momentary assessment. Ann 
Behav Med. 2007;34:144–153.
 41.  Pooley CG, Turnbull J, Adams M. Changing patterns of 
everyday mobility. Full report of research activities and 
results. Department of Geography, Lancaster University; 
2004.
 42.  Blakely K. Parents’ conceptions of social danger to chil-
dren in the urban environment. Children’s Environments. 
1994;11:16–25.
 43.  Currie C, Levin K, Todd J. Health behaviour in school-
aged children: World Health Organization Collaborative 
Cross-National Study (HBSC): findings from the 2006 
HBSC Survey in Scotland. Child and Adolescent Health 
Research Unit, The University of Edinburgh; 2008.
